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(57) Abstract: This invention relates to a method 
of controlling light intensity in connection with 
the exposure of photosensitive material in an 
imagesetter/platesetter, which comprises a light source 
for illuminating said photosensitive material, wherein 
the light intensity of said light source is increased to 
a predetermined level ensuring a sufficiently steep 
transition between exposed and non-exposed material, 
and random image information representing material 
for exposure is modified so as to reduce the time during 
which the light source is active. The invention also 
relates to an apparatus for the same. A method and an 
apparatus eliminating/reducing the phenomenon spot 
wear are provided hereby. 
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A method and an apparatus for controlling light intensity 
in connection with the exposure of photosensitive mate- 
rial 

This invention relates to a method of controlling light 
intensity in connection with the exposure of photosensi- 
tive material in an imagesetter/platesetter comprising a 
light source for illuminating said photosensitive mate- 
rial - 

The invention moreover relates to an apparatus for con- 
trolling light intensity in connection with the exposure 
of photosensitive material in an imagesetter/platesetter 
comprising a light source for illuminating said photosen- 
sitive material. 

More specifically, this invention relates to embodiments 
of an apparatus and of a method in connection with the 
exposure of photosensitive materials/media, such as e.g. 
films and/or sheets of e.g. polyester, paper, etc. for 
the printing of printed matter and the like, in an image- 
setter/platesetter . 

As an example in this specification, the illuminated por- 
tions become black/dark, but the medium may also be of a 
type where the unilluminated portions become black/dark. 
A distinction is made between positive and negative me- 
dia. Here, as an example, the exposure is negative, 
whereby the medium is positive. 

Inter alia a laser and optical components are typically 
used for the exposure of the photosensitive media. Known 
are both expensive and high-resolution solutions where 
the laser has a relatively small spot size, and use is 
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made of complicated optical components as well as less 
expensive components where a less focussed laser and/or 
less complicated optical components are employed, which 
gives a relatively larger spot size. 

The light intensity of a laser has a gauss distribution 
(normal distribution), and the spot size is typically de- 
fined as the degree of the intensity at a 50% level (see 
Figure 1) . 

A known method of improving the resolution by reducing 
the spot size of the laser in an imagesetter/platesetter 
is to use a lower power, as explained more fully and in- 
dicated in connection with Figure 1. 

In addition, a Raster Image Processor (RIP) is frequently 
used in connection with imagesetters/platesetters for an 
initial data processing, where a standard data file con- 
taining image information, such as e.g. a postscript (PS) 
file, is processed prior to transmission to the imageset- 
ter/platesetter itself, which receives the processed in- 
formation and exposes films, printing plates in accor- 
dance therewith. 

An important parameter for printing, in addition to reso- 
lution, quality, etc., is also constancy of the printed 
copies manufactured on the basis of a printing plate. 
This means that the copies printed last and the copies 
printed first must be as uniform as possible. 

An extremely relevant problem in connection with the con- 
stancy is a phenomenon which is typically called spot 
wear . 
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Spot wear causes non-uniformity from the first to the 
last prints with a plate. The spot wear takes place be- 
cause the transition between exposed and non-exposed ma- 
terial on the printing plate does not happen approxi- 
3 mately discontinuously , but there is a pronounced softer 
transition (cf - Figure 2) . 

The spot wear also causes fine details to be blurred 
and/or to disappear completely. In particular for details 
0 in inverse, small types with feet, etc. 

The spot wear also causes fogging of the printed copy, 
blurring of lines, and an increased amount of black on 
the later copies made on the basis of a given printing 
5 plate. 

The spot wear is extremely relevant particularly in con- 
nection with lasers having a relatively large spot size, 
as the power of the laser is typically turned down in or- 
0 der to achieve a resolution as great as possible, as men- 
tioned above. 

An object of the invention is to provide a method which 
avoids/reduces the effect of spot wear. 

This is achieved by using a relatively great/greater 
power/light intensity relatively to previously known 
methods, where the power was typically reduced in order 
to provide a higher resolution. With a correct amount of 
30 light, the light distribution around the photographic 
threshold will moreover increase as much as possible, 
which results in a maximum steep transition between ex- 
posed and non-exposed material. 
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A relatively greater power, however, causes a new prob- 
lem, since a greater power will increase the amount of 
exposed material, i.e. will "spread the black lines" be- 
cause of the increased spot size. The greater the power, 
the greater the increase of exposed material. The in- 
crease of exposed material is identifiable at the edges 
of an area which is to be exposed. 

A solution to this problem is to correct the image infor- 
mation itself, optionally in the data file, for the im- 
ages which are to be processed and/or on the basis of 
which printing plates are to be made. This is done by re- 
ducing the time during which the light source is active 
in such a manner that the amount of exposed material is 
not increased after exposure in spite of the, other 
things being equal, greater light intensity/power which 
spreads exposed areas. 

This may be e.g.- accomplished in that the light source is 
turned on and off earlier to compensate a greater extent 
of the spot size of the light source because of increas- 
ing power. 

This is done e.g. by scanning the data file and reducing 
the exposed areas ("black areas") by a factor correspond- 
ing to the factor by which the power increase spreads the 
exposed material, so that these factors neutralize each 
other during the exposure/manufacture of the subsequent 
printing plates. 

More specifically, the object of the invention is 
achieved by a method of the type mentioned initially, 
wherein 
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. the light intensity of said light source is in- 
creased to a predetermined level ensuring a suffi- 
ciently steep transition between exposed and non- 
exposed material, and • 

. random image information representing material for 
exposure is modified so as to reduce the time dur- 
ing which the light source is active. 

This provides a method where the effect of spot wear is 
minimized/eliminated, as the transitions between exposed 
and non-exposed material are as steep as possible, with- 
out the amount of the exposed material being increased, 
as the correction in the data file ensures that the con- 
tributions neutralize each other. 

In a preferred embodiment, defined in claim 2, said ad- 
justment of said light intensity is provided by 

. selecting an ideal test pattern and an associated 
corrected test pattern, 

. storing image information representing the cor- 
rected test pattern, and 

. adjusting the light intensity so that exposure of 
the corrected test pattern provides an image of the 
ideal uncorrected test pattern. 

This provides a simple way of determining/adjusting the 
optimum light intensity, so that the spot wear is mini- 
mized and/or completely avoided for the subsequent expo- 
sure (s) . 

This adjustment/calibration of the light intensity may 
advantageously be performed as needed, since the parame- 
ters for electrical components are changed in dependence 
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on e.g. ageing, temperature, etc. Typically, an adjust- 
ment will be made once a day. 

The adjustment might e.g. by made by using the corrected 
test pattern for exposing a printing plate, film, etc. 
and adjusting the light intensity until the produced 
printing plate is uniform with the ideal test pattern. 
This comparison might take place e.g. manually using a 
microscope . 

In an embodiment, defined in claim 3, said adjustment is 
provided automatically. Hereby an imagesetter may be 
calibrated by a simple pressure on a button, switch, etc. 
Such an automatic adjustment might be provided e.g. by 
inputting image information for the ideal test pattern 
and comparing it with scanned image information for the 
corrected test pattern (which varies in dependence on the 
light intensity), and then adjusting the light intensity 
until the two test patterns were identical or at least 
within a suitably selected tolerance value/ The adjust- 
ment of the light intensity may also be made automati- 
cally under control of suitable control electronics or 
the like. 

In a preferred embodiment, defined in claim 4, said ideal 
test pattern comprises a first part comprising a sequence 
of non-exposed, exposed and non-exposed areas in a given 
direction as well as an adjacent second part comprising a 
sequence of exposed, non-exposed and exposed areas in 
said direction, wherein the central exposed area associ- 
ated with the first part and the central non-exposed area 
associated with the second part have the same extent in 
said direction and are positioned adjacently. 
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Preferably, the central exposed area associated with the 
first part (and thereby the central non-exposed area as- 
sociated with the second part) has the same extent as the 
spot size of the laser used. 

In an embodiment, defined in claim 5, said corrected test 
pattern comprises a first part comprising a sequence of 
non-exposed, exposed and non-exposed areas in one direc- 
tion as well as an adjacent second part comprising a se- 
quence of exposed, non-exposed and exposed areas in said 
direction, wherein the central exposed area associated 
with the first part has a smaller extent in said direc- 
tion than the central non-exposed area associated with 
the second part, and wherein the central non-exposed area 
associated with the second part is positioned adjacently 
and symmetrically at the central exposed area associated 
with the first part. 

This provides a simple way of adjusting the correct and 
optimum power/light intensity using a suitably selected 
test pattern. The specific configuration and extent of 
the test pattern generally depend on a number of parame- 
ters such as e.g. spot size, plate material, resolution, 
etc . 

in an embodiment, defined in claim 6, the exposed area 
associated with the sequence of the first part of said 
corrected test pattern is 4 scan lines wide, and the non- 
exposed area associated with the sequence of the second 
part of said corrected test pattern is 6 scan lines wide. 

If, as stated in claim 7, the flank steepnesses of the 
light intensity at the transitions of the first part and 
the second part, respectively, are maximum at the 
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threshold level of the photographic medium for ex- 
posed/non-exposed, then a clear/an as-optimum-as-possible 
transition is achieved between materials which are to be 
exposed and non-exposed, respectively. 

Preferably, peaks of the light intensity of the first 
part and the second part, respectively, must be as uni- 
form as possible. 

in an embodiment, the threshold level of light intensity 
defining exposed is essentially 3.3 times greater than 
the threshold level of light intensity defining non-ex- 
posed according to the Gradation curve, also known as the 
Hurter-Drif field curve' (H-D curve) . 

This factor of about 3.3, however, depends on the plate 
material used for exposure. 

As stated in claim 8, said modification of random image 
information comprises a change in the data file which de- 
fines an original prior to the exposure/ further process- 
ing/copying of it. This modification (including analysis 
f the date file) may advantageously be performed in the 



o 

RIP. 



In a preferred embodiment, defined in claim 9, said modi- 
fication comprises a modification such that all informa- 
tion in the data file at least has a spread of the same 
extent as the spot size of said light source. 

This means that the data file is corrected so that all 
details (both exposed and non-exposed (black/white)) at 
least have a spread of the spot size, since, anyhow, it 
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is not possible to produce smaller details than the 
spread of the spot size for a given light source. 

Preferably, said light source is a laser diode. This al- 
lows a very inexpensive construction of the imagesetter, 
as the relatively large spot size for such a light source 
does not impair the quality of the printed copies consid- 
erably when the spot wear has been handled. 

Another object of the invention is to provide an appara- 
tus which has the same advantages as the above method for 
the same reasons. 

This is achieved by an apparatus of the type stated ini- 
tially, which apparatus additionally comprises adjustment 
means for adjusting the light intensity so that the light 
intensity of said light source may be increased to a pre- 
determined level ensuring a steep transition between ex- 
posed and non-exposed material, a storage comprising ran- 
dom image information representing material for exposure, 
and a processing unit modifying the image information so 
as to reduce the time during which the light source is 
active. 

Some embodiments of the apparatus will be described be- 
low, which correspond to embodiments of the method and 
have corresponding advantages. 

in an embodiment of the apparatus according to claim 11, 
said adjustment of said light intensity is provided in 



that 



an ideal test pattern and an associated corrected 
test pattern are selected, 
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. image information representing the corrected test 

pattern is stored, and 
. the light intensity is adjusted so that exposure of 

the corrected test pattern provides an image of the 
5 ideal uncorrected test pattern. 

Said adjustment may be provided automatically, as stated 
in claim 12. 

10 In a preferred embodiment, defined in claim 13, said 
ideal test pattern comprises a first part comprising a 
sequence of non-exposed, exposed and non-exposed areas in 
a given direction as well as an adjacent second part com- 
prising a sequence of exposed, non-exposed and exposed 

15 areas in said direction, wherein the central exposed area 
associated with the first part and the central non-ex- 
posed area associated with the second part have the same 
extent in said direction and are positioned adjacently. 

20 In a preferred embodiment, defined in claim 14, said cor- 
rected test pattern comprises a first part comprising a 
sequence of non-exposed, exposed and non-exposed areas in 
one direction as well as an adjacent second part compris- 
ing a sequence of exposed, non-exposed and exposed areas 

25 in said direction, wherein the central exposed area asso- 
ciated with the first part has a smaller extent in said 
direction than the central non-exposed area associated 
with the second part, and wherein the central non-exposed 
area associated with the second part is positioned adja- 

30 cently and symmetrically at the central exposed area as- 
sociated with the first part- 
In a preferred embodiment, defined in claim 15, the ex- 
posed area associated with the sequence of the first part 
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of said corrected test pattern is 4 scan lines wide, and 
the non-exposed area associated with the sequence of the 
second part of said corrected test pattern is 6 scan 
lines wide. 

5 

In a preferred embodiment, defined in claim 16, the flank 
steepnesses of the light intensity at the transitions of 
the first part and the second part, respectively, are 
maximum at the threshold level of the photographic medium 
0 for exposed/non-exposed. 

In a preferred embodiment, defined in claim 17, said 
modification of random image information comprises a 
change in the data file which defines an original prior 
5 to the further processing/copying/exposure of it. 

As stated in claim 18, said modification comprises a 
modification/adjustment so that all information in the 
data file at least has a spread of the same extent as the 
0 spot size of said light source. 

Preferably, said light source is a laser diode. 

Alternatively, the light source may be all types of light 
5 sources having a Gaussian light distribution. 

The invention will be explained more fully below with 
reference to the drawing, in which 

10 Figure 1 illustrates a graph of the light intensity of an 
unadjusted light source and a down-adjusted light source, 
respectively, as well as the associated spot size; 

Figure 2 illustrates the phenomenon spot wear; 
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15 



20 



re 3 shows a flowchart for a preferred embodiment of 



Figu 
the method; 



Figures 4a and b illustrate alternative embodiments of a 
thod according to the invention for modifying image m- 



me 

formation; 



Figure 5 illustrates the stepwise change of a detail in 
accordance with an embodiment according to the invention- 
Figure 6a shows an uncorrected test pattern and a cor- 
rected test pattern, respectively, according to a pre- 
ferred embodiment according to the invention; 

Figure 6b illustrates the H-D curve; 

Figures 7a, b and c show examples of how various test 
patterns may be - evaluated; 

Figure 8 shows a schematic block diagram of an embodiment 
of an apparatus according to the invention. 

Figure 1 illustrates a graph of the light intensity of an 
25 unadjusted light source and of a down-adjusted light 
source, respectively, as well as the associated spot 
size Also shown is the relationship between power and 
spot sizes. The figure shows two curve shapes (100, 101) 
for the intensity (I) as a function of the spreading from 
30 the centre of a light source at two different powers. 

One curve (100) is for a given laser light source and is 
a Gaussian curve (normal distribution curve), wnere a 
level at 50* of the total power is also indicated. The 
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spread, i.e. the diameter of the light source, at this 
50% level defines the spot size. The spot size is a meas- 
ure of the smallest dot/the smallest area which the la- 
ser/light source can plot. The associated spot size 
(100') for the curve (100) is indicated at the bottom of 
the figure by following the two lines (102), which illus- 
tratively indicate the relationship between the two 
graphs. Also indicated are 5 exemplary scan lines (103) 
for comparison. A scan line consists of adjacent 
pixels/image addressing points (not shown) . Scan lines 
are positioned side by side/adjacently, e.g. so that the 
centre distance between two adjacent pixels is equal to 
the centre distance between two adjacent scan lines. 

It will be seen that in this example the spot size (100') 
cannot address a single scan line (103), and the given 
light source will therefore not be able e.g. to expose 
details of the order of a single scan line. Relatively 
large spot sizes are typically common in devices having 
less complicated and thereby typically cheaper optical 
components and laser source. 

In the prior art, the power is frequently turned down to 
achieve a greater resolution (i.e. smaller spot size). 
The curve (101) shows such an example where the power is 
turned down relatively to the curve (100), so that the 
peak is slightly above the photographic threshold level. 
This gives a smaller spot size (101'), as indicated by 
following the lines (104) . Such a smaller spot size 
(101') ensures that the resolution is improved at the ex- 
pense of a low exposure light intensity, which, however, 
is usually too low to give a correct /useful exposure, as 
will be explained below. 
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Generally, a problem arises if films, printing plates, 
etc are made/exposed using a too low power, since the 
transitions between exposed and non-exposed material does 
not take place abruptly/discontinuously . The lower the 
power is relative to an optimum adjustment, the softer 
the transition will be between exposed and non-exposed 
material. This problem is aggravated additionally if the 
power is turned down to increase the resolution. 

It is these soft transitions that cause spot wear, which 
will be explained more fully in connection with Figure 2. 

Figure 2 illustrates the phenomenon spot wear. The figure 
schematically shows a curve (201) of the density D (i.e. 
the colour density of the exposed material) for a section 
of an exposed printing plate containing areas which are 
exposed, non-exposed and exposed, respectively, in the 
direction of the x-axis. 

It will be seen that the transition between exposed and 
non-exoosed material follows a soft curve (202) and not 
the ideal discontinuous/abrupt transition indicated by 
the dashed lines (203) in the figure. The reason for the 
soft transition (202) is that the printing plate has not 
been exposed with a sufficiently great power. 

When a plate with such a soft transition (202) is used 
for making printed matter, the uppermost material on the 
plate will gradually be worn deeper and deeper. This is 
illustrated in the figure by the double arrows (204) and 
will have a density for exposed area indicated by the 
lines (201 • ) . 
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in the worn state (201'), the soft transition (202) will 
mean that a larger area will smear the printed matter, 
and the black/dark edges will therefore be blurred, caus- 
ing a loss of details on the printed matter produced sub- 
sequently. The more the printing plate is worn, the more 
spread/blurred the exposed areas will be. 

Spot wear can be observed in practice e.g. by using a so- 
called 50% screen which consists of material that is to 
be exposed and non-exposed in a chequered pattern. The 
proportion of material to be exposed and non-exposed, re- 
spectively, is 50%, as indicated by the name. If a print- 
ing plate is developed/exposed on the basis of such a 50% 
screen, the density of the copies made may be measured in 
a suitable manner, and it will be observed that the den- 
sity will increase in use perhaps to 60% - 70%. 

The spot wear also causes problems such as e.g. that fine 
(non-exposed) details disappear because of the spreading 
of the exposed areas. For example, fine details in in- 
verse text will frequently disappear completely. 

Figure 3 shows a flowchart for a preferred embodiment of 
the method. The method is initiated in step (301). In 
step (302) it is tested whether calibration/adjustment of 
the light intensity of the light source is de- 
sired/necessary. This may e.g. be the case before each 
commenced working day when a calibration is needed, or at 
other intervals/times in order to optimize the exposure 
process . 

The need for calibration/adjustment may also be indicated 
automatically in dependence on one cr more criteria, such 
as e.g. by scanning and comparing an early/ first and a 
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later/last copy and determining the difference, whereby 
e.g. the effect of the spot wear can be identified. 

The indication might be given manually e.g. by an opera- 
tor or the like by simple pressure on a button. 

If calibration is not necessary, the method proceeds to 
step (305), which will be described later. If the test 
results in "yes" (true), step (303) is performed, where 
the light intensity is adjusted. 

It is tested xn step (304) whether the light intensity 
has been adjusted correctly/optimally, and if this is not 
the case, step (305) is performed once more, where the 
light intensity is adjusted additionally. 

This iterative process (steps (303) and (304)) may be 
performed iteratively either automatically or manually 
until e.g. one or more given parameters have been ful- 
filled. 

Automatically, e.g. by scanning and comparing an 
early/first and a later/last copy, cf . the foregoing. 

Manually, in that an operator could compare copies e.g. 
through a microscope or the like. 

Preferably, a suitably selected test pattern is used for 
calibrating/adjusting the light intensity correctly, as 
will be explained in connection with Figure 6a. 

When the condition in step (304) has been fulfilled, the 
method proceeds to sre P (305), where image information 
for the exposure job concerned is modified to compen- 
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sate/correspond to the adjusted power. This step (305) 
will be explained more fully in connection with Figures 
4a and 4b. 

Alternatively, the calibration/adjustment process itself 
may take place independently of the exposure process it- 
self, so that a test is not to be performed, but that a 
state (e.g. exposure and calibration state) is to be se- 
lected, where the calibration state influences the expo- 
sure state, and one state is accessible from the other. 

The modified image information is stored/updated in e.g. 
a storage, such as a file system, in the RIP, etc., in 
step (306) . 

Then the plate/film is exposed on the basis of the modi- 
fied/updated image information in step (307) . 

Figures 4a and 4b illustrate alternative embodiments of 
the method according to the invention for modifying image 
information . 

Figure 4a shows an embodiment (401) of the step (305) 
shown in Figure 3. 

Here a step (403) is performed, where the image informa- 
tion is corrected to correspond to the adjustment of the 
light intensity. This is done by modifying the image 
file, e.g. a PS file, in such a manner that any given 
area' in the file to be exposed is diminished precisely by 
an amount with which the adjusted light intensity will 
spread the given areas. This can take place particularly 
advantageously by using a test pattern, as described in 
connection with Figure 6a. 
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Hereby, a copy exposed at the corrected light intensity, 
whereby spot wear is avoided, will have a net spread of 
essentially zero. 

Figure 4a shows an alternative embodiment (401') of the 
step (305) shown in Figure 3 and comprises the steps 
(402) and (403). The step (403) corresponds to step (403) 
described above in connection with Figure 4a. 

In step (402) the data file comprising image information 
is examined, i.e. the file which defines the information 
to be exposed with a vxew to replac- 
ing/correcting/enlarging all details which are smaller 
than the spot size concerned/ the smallest point which the 
illumination system can plot. The details must be 
enlarged to a degree such that they can be plotted by the 
illumination system, i.e. that they have an extent of the 
order of the spot size concerned, as smaller details can- 
not be reproduced anyhow. 

This ensures that the transition point of the photo- 
graphic medium, i.e. the point where the medium changes 
from being exposed to being non-exposed or vice versa, 
coincides with the point where the plotted Gaussian dis- 
tribution of the light source/laser light has reached 50, 
of its maximum value. The transition between a given ex- 
posed part and a non-exposed part of the medium is thus 
close to being optimum. This is also outlined in Figure 
5. 

Figure 5 illustrates the stepwise change of a detail in 
accordance with an embodiment according to the invention. 
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Here an exemplary detail section (501) is shown prior to 
the execution of step (401') shown in Figure 4b. 

The section (501) is 5 scan lines wide in this example 
and contains details which are smaller than a given spot 
size. An exemplary spot size is likewise indicated and is 
also 5 scan lines in this example. 

The section (502) is the section shown after correc- 
tion/modification of the image information/data file, 
where all details have been given an extent of the same 
order as the spot size. This corresponds to step (402) in 
Figure 4b. 

Then the section (502) is adjusted to compensate for the 
adjusted light intensity (c.f. (step 403) in Figures 4a 
and 4b), which results in section (503). It will be seen 
here that the area to be exposed has a ' smaller extent 
than the spot size itself, but the corrected light inten- 
sity (when adjusted correctly) will spread the 'exposed 
area essentially so much that the exposed area has an ex- 
tent of the same order as the spot size, which means 5 
scan lines in this example. 

To ensure correctly adjusted light intensity, a suitably 
selected test pattern is preferably used, as will be ex- 
plained in connection with Figure 6a. 



In this example only the processing of the spreading of 
the exposed areas in the horizontal direction has been 
described for clarity, but the spreading will take place 
radially of course, and therefore a similar processing of 
the image information with respect to -he vertical 
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spreading is also necessary, and may generally be imple- 
mented in the same manner as stated above. 

Figure 6a shows a corrected test pattern (601) and an un- 
corrected/ ideal test pattern (602), respectively, accord- 
ing to a preferred embodiment of the invention. The test 
patterns (601, 602) are shown with a number of scan lines 
(611), where the scan lines are just drawn in the exposed 
areas . 

A current set of test patterns, which may be used par- 
ticularly expediently/optimally in connection with cor- 
rect adjustment of power/light intensity of the current 
light source, depend on a number of factors, including 
spot size, plate material, resolution. 

The corrected test pattern (601) comprises a first part 

(603) comprising a sequence of non-exposed (605), exposed 
(606) and non-exposed (607) areas in a vertical direction 
as well as an associated second part (604) comprising a 
sequence of exposed (605'), non-exposed (606') and ex- 
posed (607') areas in said direction, where the central 
exposed area (606) associated with the first part (603) 
has a smaller extent in said direction than the central 
non-exposed area (606') associated with the second part 

(604) , and where the central non-exposed area (606') as- 
sociated with the second part (604) is positioned adja- 
cently and symmetrically at the central exposed area 

(606) associated with the first part (603). 

The ideal/uncorrected test pattern (602) comprises a 
first part (603') comprising a sequence of non-exposed 
(608), exposed (609) and non-exposed (610) areas in a 
given direction as well as an adjacent second part 1604 '■ 
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comprising a sequence of exposed (608'), non-exposed 
(609') and exposed (610') areas in said direction, where 
the central exposed area (609) associated with the first 
part (603') and the central non-exposed area (609') asso- 
ciated with the second part (604') have the same extent 
in said direction and are positioned adjacently. The 
horizontal length of the area (609) (and thereby the area 
(609')) is essentially equal to the diameter of the spot 
size of the light source concerned at the optimum level. 



The ideal/uncorrected test pattern (602) is the image 
which should be produced when the test pattern (601) is 
used as input in the imagesetter /platesetter when the 
light intensity/power of the light source is optimum, 
15 that is minimizes spot wear, that is gives a steep tran- 
sition between exposed and non-exposed areas. 

The optimum adjustment of light intensity/power may then 
be determined by changing the intensity until the ideal 
20 test pattern (602) is produced on a plate. This may be 
verified e.g. manually through a microscope or the like 
or automatically, as described before. 

The set of test patterns (601, 602) shown in Figure 6a is 
25 also called (4:6), which indicates that the number of 
scan lines (611) in the central exposed area (606) in the 
first part (603) is 4, and that the number of scan lines 
in the central non-exposed area (606') associated with 
the second part (604) is 6 scan lines wide. 



It has been found empirically that, for a preferred em- 
bodiment, the specific test patterns (601, 602) (4:6) are 
particularly expedient for a given plate material out of 
e.g. {3:7)'. (3:3), etc. Other test patterns may also be 
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used, but with a consequently less optimal adjust- 
ment/setting of light intensity/power precisely for this 
plate material, these parameters, etc., which will be ex- 
plained in connection with Figure 7. 

5 For other plate materials, embodiments, the optimum test 
pattern may be different from (4:6). 

Figure 6b illustrates the H-D curve. Shown is a graph 
10 (620) known as the Gradation curve or the Hurter-Drif- 
field curve (the H-D curve), which illustrates the rela- 
tion between exposure strength and density D . 

in an embodiment, the light intensity of the density D 
15 which defines exposed is substantially 3.3 (rated) times 
greater than the threshold level of light intensity which 
defines non-exposed (indicated at 1 in the figure) . 

Preferred are 3.3 and 1 indicated at the inflexions of 
20 the graph (620) . 

The factor of about 3.3, however, depends on the plate 
material used for exposure. 

25 The zone between fully exposed and non-exposed is photo- 
graphically undefinable and should be avoided to the 
greatest extent possible. 

Figures 7a, b and c show examples of how various test 
30 patterns may be evaluated. 

Figure 7a shows the density (which indicates the degree 
of exposed ("black/dark") material at a given point! for 
two scans across a test pattern. This test pattern is a 
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(4:6) test pattern, and is the ideal /uncorrected test 
pattern (602) shown in Figure 6a. 

The two scans have been made at the first part (603') and 
the second part (604'), respectively, of the test pat- 
tern. 

The curve (701) shows the density of the first part 
(603') as a function of a scan horizontally across/along 
the part (603'). It will be seen that the density is 
greatest at the centre at the exposed area (609), as in- 
dicated at the peak (703) . 

Correspondingly, the curve (702) shows the density of the 
second part (604'), where the two peaks (704) are indi- 
cated for (608') and (610'), respectively. 

Also indicated in the figure are two threshold values 
(705, 706), where the threshold value (705) indicates the 
threshold for "dark/exposed" and the value (706) for 
" light/non-exposed", which indicates that when the den- 
sity of a given point is above the threshold (705) or be- 
low the threshold (706), then the point is designed for 
dark and light, respectively. The lines (705) and (706) 
both indicate a transition point, and sometimes the tran- 
sition point just refers to the line (705) . Between the 
lines, the exposed material is neither completely dark 
nor completely light. The lines (705) and (706) corre- 
spond to the markings for the exposure strength at 3.3 
and 1, respectively, in Figure 6b of the H-D curve (620), 
as the human eye will here perceive the exposed parts as 
completely dark/black and completely light/white. 
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Also shown are two intervals indicated at (707a, 707b) 
and (708a, 708b), respectively. These intervals (707 a , 
707b); (708a, 708b) indicate when the steepness of (702) 
and (701) respectively, differs by max. 51 from a given 
maximum value of the steepness of the curve (702) and the 
curve (701), respectively. This means that the steepness 
of the curve (701), within the interval given at (708a) 
and (708b), differs by max. 5% from the maximum steep- 
ness, and correspondingly for the curve (702) and the in- 
terval/zone given at (707a) and (707b) . 

Preferably, the transition point/ threshold value given at 
(705) must be within both of the two zones (707a, 7 0 7b) 
and (708a, 708b), as this ensures an optimal (with max. 
5* deviation in this example from the maximum steepness) 
steepness both for a black line (indicated at 701 and 
609) and an' inverse/light line (indicated at 702 and 
609' ) - 

Therefore, the two zones (707a, 707b) and (708a, 708b) 
must overlap each other for an optimum exposure transi- 
tion/transition between black and white. 

Preferably, the threshold value (705) is 3.3. times 
greater than the threshold value (706) according to the 
H-D curve, cf. Figure 6b. The factor 3.3, however, de- 
pends on parameters such as e.g. plate material. 

The quality of the adjusted power/light intensity may be 
evaluated by examining the curves (701, 702) e.g. numeri- 
cally. As mentioned, a criterion to be fulfilled for op- 
timum/better adjusted power is that the flank steepness 
at the threshold values (705, 706) must be as steep as 
possible, since this gives a much steeper transition be- 
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tween exposed and non-exposed material, which re- 
duces/eliminates the spot wear. 

Another/further criterion is that the peaks/maximum den- 
sities (703, 704) are as uniform as possible, since the 
greatest possible uniformity of the exposed pattern is 
achieved hereby. 

Figure 7b shows similar curves for a test pattern (3:3). 
Also shown here are two graphs (711, 712) of the density 
of each part of the test pattern. In addition, there are 
threshold values for dark (715) and light (716), respec- 
tively - 

Correspondingly, two zones, (717a. 717b) and (718a, 718b) 
respectively, are indicated for max. 5% deviation of the 
maximum steepness of the curves (712) and (711), respec- 
tively. It will be seen that these zones (717a, 717b); 
(718a, 718b) do not overlap, and that the transition 
point (715) is not contained in any of the zones (717a, 
717b); (718a, 718b), which means that the flank steepness 
at the transition point (715) differs by more than 5% 
from the maximum steepness and will thus not give a suf- 
ficiently sharp transition between exposed and non-ex- 
posed material, whereby spot wear will occur. 

Moreover, the local minimum (717) for the graph (712) 
does not get below the threshold value (716), which gives 
an undefmable, obscure or totally lacking 

white/light/non-exposed colour. 

This means that a printing plate exposed with a 
power/light intensity adjusted cn the basis of this test 
patter- (3:3) will not show well-defined light/non-ex- 
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posed material at all and will exhibit spot wear because 
of the softer transition between exposed and non-exposed 
material . 

Figure 7c illustrates similar curves for a test pattern 
(3:7). Shown here are likewise two graphs (721, 722) of 
the density of each part of the test pattern. In addi- 
tion, there are also two threshold values for well-de- 
fined dark (725) and light (726), respectively. 

Correspondingly, two zones, (727a, 727b) and (728a, 728b) 
respectively, are indicated for max. 5% deviation of the 
maximum steepness of the curves (722) and (721), respec- 
tively. 

For this test pattern it is likewise observed that the 
transition point is not contained in both zones (727a, 
727b) and (728a, 728b), but that well-defined light can 
be provided, as (722) gets below the threshold value 
(726) . 

An optimum test pattern may be determined empirically or 
numerically in this manner for a given configuration of 
parameters, such as resolution, spot size, plate mate- 
rial, etc. by comparing/calculating sizes of various 
curves. It will be seen in this case that (4:6) is the 
best solution for the given parameters. 

Figure 8 shows a. schematic block diagram of an embodiment 
of an apparatus according to the invention. 

Shown in the figure is an apparatus (801) which comprises 
means for adjusting the light intensity/power of a light 
source (802), exposing means (803)' e.g. comprising the 
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light source for exposing photosensitive material, op- 
tics, etc. Preferably, the light source is an infrared 
laser diode. 

The means for adjustment (802) may e.g. be simple operat- 
ing buttons, a graphic user interface, etc. which an op- 
erator uses for initiating the adjustment process. The 
adjustment process may take place both automatically or 
manually, as described above. 

Also shown schematically is a storage (804) which stores 
image information that represents the material which is 
to be developed/exposed. 

The storage may be any form of standard/ known storage, 
such as e.g. RAM circuits, hard disc(s), etc. as well as 
combinations thereof. 

The apparatus (801) also comprises a processing unit 
(805), such as e.g. one or more CPUs as well as optional 
other dedicated processors. The processing unit (805) 
controls, coordinates the other means and make calcula- 
tions, if any, on the image information in the storage 
(804). Image information is typically provided in the 
storage (804) from a RIP via a I/O interface (not shown), 
such as a network card/gate or the like. 

The figure just comprises details which are relevant to 
the invention, and not details which are standard in con- 
nection with known imagesetters/platesetters, such as 
e.g. means for introducing and discharging material, 
feeding means (transporting material for exposure around 
in the apparatus itself), communications means (for ex- 
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change of data with other devices/systems such as e.g. 
I/O unit) , etc. 
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Patent Claims 



1. A method of controlling light intensity in connection 
with the exposure of photosensitive material in an image- 
setter/platesetter comprising a light source for illumi- 
nating said photosensitive material, character! 
zed by 

. increasing the light intensity of said light source 
to a predetermined level ensuring a sufficiently 
steep transition between exposed and non-exposed 
material, and 

. modifying random image information representing ma- 
terial for exposure so as to reduce the time during 
which the light source is active. 

2. A method according to claim 1, character- 
ized in that said adjustment of said light intensity 
is provided by 

0 . selecting an ideal test pattern and an associated 

corrected test pattern, 
. storing image information representing the cor- 
rected test pattern, and 
• adjusting the light intensity so that exposure of 
5 the corrected test pattern provides an image of the 

ideal uncorrected test pattern. 

3. A method according to claim 2, character- 
ize d in that said adjustment is provided automati- 

0 cally. 

4. A method according to claim 2 or 3, charac- 
terized in that said ideal test pattern comprises 
a first oart comprising a sequence of non-exposed, ex- 
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posed and non-exposed areas in a given direction as well 
as an adjacent second part comprising a sequence of ex- 
posed, non-exposed and exposed areas in said direction, 
wherein the central exposed area associated with the 
first part and the central non-exposed area associated 
with the second part have the same extent in said direc- 
tion and are positioned adjacently. 

5 A method according to claims 2-4, charac- 
terized in that said corrected test pattern com- 
prises a first part comprising a sequence of non-exposed, 
exposed and non-exposed areas in one direction as well as 
an adjacent second part comprising a sequence of exposed, 
non-exposed and exposed areas in said direction, wherein 
the central exposed area associated with the first part 
has a smaller extent in said direction than the central 
non-exposed area associated with the second part, and 
wherein the central non-exposed area associated with the 
second part is positioned adjacently and symmetrically at 
the central exposed area associated with the first part. 

6. A method according to claims 4-5, charac- 
terized in that the exposed area associated with 
the sequence of the first part of said corrected test 
pattern is 4 scan lines wide, and that the non-exposed 
area associated with the sequence of the second part of 
said corrected test pattern is 6 scan lines wide. 

7 A method according to claims 4-6, charac- 
terized in that the flank steepnesses of the light 
intensity at the transitions of the first part and the 
second part, respectively, are maximum at the threshold 
value of the photographic medium for exposed/non-exposed. 
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8. A method according to claims 1-7, charac 
terized in that said modification of random image 
information comprises a change in the data file which de- 
fines an original prior to the further processing of it. 

9. A method according to claim 8, character- 
ized in that said modification comprises a modifica- 
tion so that all information in the data file at least 
has a spread of the same extent as the spot size of said 
light source. 

10. An apparatus for controlling light intensity in con- 
nection with the exposure of photosensitive material in 
an imagesetter/platesetter, comprising 

. a light source for illuminating said photosensitive 

material, 

characterized in that the apparatus addi- 
tionally comprises 

. adjustment means for adjusting the light intensity 
so that the light intensity of said light source 
may be increased to a predetermined level ensuring 
a steep transition between exposed and non-exposed 
material, 

. a storage comprising random image information 
representing material for exposure, and 

. a processing unit modifying the image information 
so as to reduce the time during which the light 
source is active. 

11. An apparatus according to claim 10, charac- 
terized in that said adjustment of said light in- 
tensity is provided in that 

. an ideal test pattern and an associated corrected 
test pattern are selected, 
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. image information representing the corrected test 

pattern is stored, and 
. the light intensity is adjusted so that exposure of 

the corrected test pattern provides an image of the 

ideal uncorrected test pattern. 

12. An apparatus according to claim 11, charac- 
terized in that said adjustment is provided auto- 
matically. 

13. An apparatus according to claim 12 or 13, char- 
acterized in that said ideal test pattern com- 
prises a first part comprising a sequence of non-exposed, 
exposed and non-exposed areas in a given direction as 
well as an adjacent second part comprising a sequence of 
exposed, non-exposed and exposed areas in said direction, 
wherein the central exposed area associated with the 
first part and the central non-exposed area associated 
with the second part have the same extent in said direc- 
tion and are positioned adjacently. 

14. An apparatus according to claims 11-13, char- 
acterized in that said corrected test pattern 
comprises a first part comprising a sequence of non-ex- 
posed, exposed and non-exposed areas in one direction as 
well as an adjacent second part comprising a sequence of 
exposed, non-exposed and exposed areas in said direction, 
wherein the central exposed area associated with the 
first oart has a smaller extent in said direction than 
the central non-exposed area associated with the second 
part, and wherein the central non-exposed area associated 
with the second part is positioned adjacently and symmet- 
rically at the central exposed area associated with the 



WO 01/76872 



PCT7DK01/00260 



33 



15. An apparatus according to claims 13-14, char 
acterized in that the exposed area associated 
with the sequence of the first part of said corrected 

5 test pattern is 4 scan lines wide, and that the non-ex- 
posed area associated with the sequence of the second 
part of said corrected test pattern is 6 scan lines wide. 

16. An apparatus according to claims 13 - 15, char- 
10 acterized in that the flank steepnesses of the 

light intensity at the transitions of the first part and 
of the second part, respectively, are maximum at the 
threshold value of the photographic medium for ex- 
posed/non-exposed . 

15 

17. An apparatus according to claims 10 - 16, char- 
acterized in that said modification of random 
image information comprises a change in the data file 
which defines an original prior to the further processing 

20 of it. 

18. An apparatus according to claim 1"7, charac- 
terized in that said modification comprises a 
modification so that all information in the data file at 

25 least has a spread of the same extent as the spot size of 
said light source. 
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